With use of the FuStar sheath for LAAC, exchange of the transseptal puncture set and the delivery sheath is not necessary any more. This is of potential benefit in reducing procedure time, radiation exposure, air embolisation, pericardial tamponade, or LAA perforation.
With its 0-180 degree deflectable distal end, it facilitates coaxial alignment between sheath and LAA for easy delivery of the occluder.
This study is the first to investigate feasibility and safety of the steerable FuStar sheath in patients with non-valvular atrial fibrillation undergoing LAAO.
| METHODS
Twenty consecutive patients who underwent LAAO with the LAmbre device (Lifetech Scientific Corp.) using the dedicated FuStar sheath (Lifetech Scientific Corp.) were retrospectively enrolled in the study.
The LAmbre LAA occluder is described in detail elsewhere. 9 Thirteen patients underwent LAAO at the Department of Cardiology, Klinikum
Coburg, Germany between January and July 2014 and seven at the Department of Cardiology, Dietrich-Bonhoeffer-Klinikum, Neubrandenburg, Germany between July and August 2017. Patient characteristics, procedural and adverse events were collected in a dedicated database. Eligibility criteria for LAAO were non-valvular atrial fibrillation (paroxysmal, persistent, or permanent) with a CHA 2 DS 2 -VASc score ≥ 1 and a contraindication for anticoagulation or the patient's explicit request for LAAO as alternative to OAC. Exclusion criteria were thrombus in the LAA, planned cardiac surgery, previous closure of the interatrial septum by surgery or device implantation, active endocarditis or other serious infections. All patients provided written informed consent before the procedure. The present study is investigator driven and was not sponsored by any company.
| FuStar sheath
The Figure 2 ). The LAmbre device can be screwed onto the delivery cable and retracted into the loader.
In the present study all sizes of the LAmbre device were delivered by a 10 French sheath with a length of 80 cm.
| Procedural details
All procedures were performed by a single operator (Jai-Wun Park, >500 procedures).
Transesophageal echocardiography (TEE) was done before and during the procedure to rule out LAA thrombus formation and pericardial effusion, to determine LAA dimensions, to guide transseptal puncture, and to ensure device success. To ensure an adequate device stability, a tug test was performed under fluoroscopy. Finally, the device was released ( Figure 3 ).
After the procedure, all patients received dual antiplatelet therapy with aspirin and clopidogrel for 3 months, followed by aspirin alone.
| Definitions
Implantation success was defined as correct placement of the LAmbre occluder in the LAA.
Periprocedural adverse events included death (<72 h after the index procedure), stroke/TIA, device embolisation, cardiac tamponade or pericardial effusion, fatal or major bleeding, myocardial infarction, systemic embolism, pericarditis, and other relevant complications leading to prolonged hospital stay. The LAA is commonly directed anterosuperiorly, or less frequent inferoposteriorly. Depending on its shape with one or more lobes and on its bending, it is classified as chicken wing, cactus, windsock,
cauliflower, large double lobe, or cone-shaped lobe.
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| Limitations
The results of the present study must be interpreted cautiously.
Sample size was small and the retrospective and observational character of the study design does not exclude selection bias.
On the other hand, it reflects an unselected real-world cohort.
High operator experience in this study may not reflect clinical practice in other catheterizations laboratories with multiple operators being partly on their learning curves. Since this study is observational and has a non-randomized design comparison cannot be drawn to other delivery sheaths for LAAO.
Furthermore, the use of the FuStar sheath was confined to the LAmbre device only. The usefulness of a steerable sheath for established LAAO devices has to be evaluated in future studies. All authors are in agreement with the manuscript.
